A stable recombinant cosmid, pSP1, contained 12.1 kb of insert DNA from K. prieirmoriiue and resulted in the expression of alginate lyase activity in strains of E. coli [3] . The gene encoding the alginate lyase, aly, was located on a 1.05 kb !firidlll fragment, which was subcloned into an expression vector, pHG327 to produce the recombinant plasmid, pRCS 131. These constructs were used to study the expression of the recombinant alginate lyase in various strains of E. coli.
Alginate lyase activity was quantified using the 3,sdinitrosalicylic acid reagent to measure the increase in reducing sugar end-groups [ 6 ] .
One unit of activity is defined as the release of 1 pmol of reducing sugar/min under the conditions of assay [4] . Cytoplasmic, periplasmic and membrane fractions of the bacteria (obtained from 30 ml samples of the cultures) were prepared and analysed for their characteristic marker enzymes, /3-galactosidase, alkaline phosphatase and NADH oxidase, respectively, as described previously [ 71.
The analysis of alginate lyase distribution at a single point during the growth of cells showed that approximately 70% of the enzyme was extracellular in late log phase cultures of K. pneumoniae. The majority of the remaining activity was localized in the cytosol. Strains of E. coli containing pSPl showed a similar distribution pattern to that of K . pneumotiiae. In contrast, the strain of E. coli containing the subcloned plasmid pRCS produced different results with approximately 70% of the alginate lyase being retained in the periplasm and 25% in the cytoplasm.
The study was expanded to consider the cellular distribution of the alginate lyase during different stages of growth. The relative amounts of alginate lyase present in the extracellular fraction of K. pneumoniae cultures decreased progressively during growth (Fig. 1 a ) . The greatest amount of lyase was produced during early stationary phase with the majority of the enzyme localized in the periplasm and the cytosol. With strains of E. coli containing pRCS, the enzyme was localized principally in the periplasm and cytosol (Fig.  1 h) . However, during early log phase the greatest proportion of the small quantity of lyase that was synthesized was exported into the medium.
The distribution of alginate lyase in K. pneumoniae, and the polymeric nature of the substrate, imply that the enzyme is actively exported by the bacteria. Maximal extracellular levels of the enzyme occur during late log phase rather than stationary phase, indicating that the alginate lyase is actively The results obtained with E. coli containing the plasmid pRC.5 indicate that this organism is able to recognize the putative N-terminal signal sequence encoded by the K. pneumoniue gene, but the enzyme is primarily exported into the periplasmic space rather than into the growth medium. The reason for this may be that extragenic factors, which ensure the correct secretion of the alginate lyase, arc encoded within the 12.1 kb insert in pSPl, but are missing in pRCS. A similar situation has been reported for the pullulanase from K. pneumorziue which is expressed, but not secreted when the gene is cloned in E. coli. However, the pullulanase was secreted normally when a larger fragment of DNA was cloned which contained two gene loci encoding up to six extragenic factors [ 12, 131. Our results indicate that a similar mechanism involving extragenic factors may operate for the secretion of the alginate lyase from Gram-negative bacteria.
R.C.C. is grateful to the S.E.R.C. for a studentship. Class I major histocompatability complex (MHC) molecules are composed of an a-chain, with a,-, a?-and a,-domains, non-covalently bound to &-microglobulin (&m) [ 11. In man, class I molecules are encoded by three major loci A , B and C which map in the HLA complex on chromosome 6. In the mouse, the major class I loci are the H-2 K, D and L loci.
Abbreviations used: MHC, major histocompatability complex: &m, p2-microglobulin.
T h e mouse also possesses Qa loci which code for class I-like molecules which are highly homologous to H-2 molecules [ 21. Class I molecules present endogenously processed peptides to CD8-positive T lymphocytes. T h e presence of &m is crucial to cell surface expression of the class 1 molecule and subsequent presentation of peptide to the T cell [l] . T h e crystal structure of a human class I molecule HLA-A2.1 [3] , has shown that P2m makes contacts with all three domains of the a-chain. T h e availability o f a large number of a-chain sequences in man and mouse and the sequences of Bzm from six different species has enabled us to assess the degree of conservation of contact sites between the a-chain and P2m.
Previous studies have aligned sequences o f class I molecules to investigate sequence variations in the a , -and 
